Relationship between total magnesium concentration and free intracellular magnesium in sheep red blood cells.
The cellular free magnesium concentration of ionophore A23187 permeabilized high potassium sheep erythrocytes was measured by 31P nuclear magnetic resonance spectroscopy, and the total cellular magnesium concentration was determined by atomic absorption spectroscopy. The free versus total cellular magnesium concentrations yield a linear relationship on a log-log scale in the concentration range from 0.3 to 1.92 mmol Mg/liter cells. Thus, free intracellular magnesium concentrations can be calculated from atomic absorption data. The method permits the estimation of physiologically or experimentally induced variations of intracellular free magnesium concentrations between 7 and 405 microM magnesium in cell water. This range encompasses the free magnesium concentration of 335 +/- 60 microM in cell water determined for untreated erythrocytes.